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(54) Information recording apparatus 

(57) An intormation recording apparatus (S) for re- 
cording record information onto a record nnediunn (1 ), on 
which (i) a plurality of information groups each compris- 
ing one series of the record information and (it) manage- 
ment information including positional information indi- 
cating a recorded area of each of the information groups 
are recordable, is provided with: a detecting device (2) 
for detecting the management information (30). which 
is recorded In advance on the record medium, from the 
record medium; a recording device (2) for newly record- 
ing the record information onto the record medium; an 
outputting device (20, 23) for outputting an identification 
information to identify the information groups, which are 
recorded in advance on the record medium, on the basis 



of the detected management information while the re- 
cording device is newly recording the record informa- 
tion; a specifying device (20, 24) for specifying an eras- 
able information from among the information groups 
which are identified by the outputted identification infor- 
matbn while the recording device is newly recording the 
record information; and a controlling device (20) for con- 
trolling the recording device to newly record the record 
information to a recordable area, which includes the re- 
corded area of the specified erasable infomiation as well 
as a non-recorded area where the record information is 
not recorded, of the record medium on the basis of the 
positional information included in the detected manage- 
ment information. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention generally relates to an 
information recording apparatus for recording record in- 
formation such as video information and audio informa- 
tion, onto a record medium, and more particularly to an 
information recording apparatus for applying a process 
such as a compression process with respect to the 
record information and then recording it onto the record 
medium. 

2, Description ol the Related Art 

[0002] There is a VTR (Video Tape Recorder) as an 
information recording apparatus capable of recording 
the information such as video information. 
[0003] Here in order to record the video and audio 
information of the television broadcast etc., onto a video 
tape on which the inlomiation has been already record- 
ed, as a record medium in the conventional VTR system, 
the non-rocofdod portion of the video tape is firstly 
searched and the recording operation is started there- 
from 

[0004] However m the conventional VTR. when the 
residual capacity of the non-recorded portion (i e , the 
recordable portion) decreases to be little after the oper- 
ation of recording the information of the particular tele- 
vision broadcast etc is started and such a possibility 
arises that the pertinent recording operation cannot be 
completed, there is a problem that the recording opera- 
tion should be once stopped and should be re-started 
after exchanging the video tape in this case, it is not 
possible to record the information of the television 
broadcast etc . which is received during the operation 
of exchanging the video tape 

[0005] On the other hand, when the residual capacity 
of the non- recorded portion decreases in the above 
mentioned way even in case ol erasing the recorded 
information and then recording the information of the tel- 
evision program etc thereon it is still not possible to 
conttnuousty record all the mtormation ot the television 
broadcast etc . since it ts necessary to search a record- 
ing position of a certain inlonnation, which is allowed by 
the user lo be erased sirKO il ts less or liUle important 
fo* the user. Iiom antong the recorded information and 
then re-start recording therefrom. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an object of the present invention 
to provide an information recording apparatus, which 
can continuously record more information desired to be 
recorded even if the residual capacity of the recordable 
area of a record medium decreases. 



[0007] The above object of the present invention can 
be achieved by an information recording apparatus for 
recording record information onto a record medium, on 
which (i) a plurality of information groups each compris- 

5 ing one series of the record information and (ii) manage- 
ment information including positional information Indi- 
cating a recorded area of each of the information groups 
are recordable. The information recording apparatus is 
provided with: a detecting device for detecting the man- 

10 agement information, which is recorded in advance on 
the record medium, from the record medium; a record- 
ing device for newly recording the record information on- 
to the record medium; an outputting device for output- 
ting an identification information to identify the informa- 

is lion groups, which are recorded in advance on the 
record medium, on the basis of the detected manage- 
ment information while the recording device is newly re- 
cording the record information; a specifying device for 
specifying an erasable information from among the in- 

20 formation groups which are identified by the outputled 
identification information while the recording device is 
newly recording the record information; and a controlling 
device for controlling the recording device to newly 
record the record information to a recordable area, 

25 vvhich includes the recorded area of the specified eras- 
able information as well as a non-recorded area where 
the record information is not recorded, of the record me- 
dium on the basis of the positional information included 
in the detected management information 

30 [0008] According to the information recording appa- 
ratus of the present invention, the information groups 
and the management information may be recorded in 
advance on the record medium such as an optical disc. 
Namely, as long as a recording operation has ever been 

35 performed with respect to the pertinent record medium 
even once, the information groups and the management 
information are recorded. Otherwise, the management 
information indicates that there exist no recorded area 
but only the non-recorded area i.e. . the recordable area. 

40 In operation, at first, the management information is de- 
tected from the record medium by the detecting device 
such as an optical pickup. Then, the record information 
is newly recorded onto the record medium by the record- 
ing device such as an optical pickup. While the recording 

•*5 device is newly recording the record information, the 
kSentification information to identify the information 
groups is outputted by the outputting device such as a 
CPU. on the basis of the detected management infor- 
mation. At this time, from among the information groups 

so which are identified by the outputted identification infor- 
mation, an erasable information is specified by the spec- 
ifying device such as a + key. -key and the like. Then, 
under the control of the controlling device such as a 
CPU. the recording device newly records the record in- 

55 formation to the recordable area on the basis of the po- 
sitional information included in the detected manage- 
ment information. Here, the recordable area includes 
the recorded area of the specified erasable information 
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as well as the non-recorded area. Thus, the recording 
device can continue newly recording the record infor- 
mation to the recorded area of the erasable information 
even if the non-recorded area is diminished as the 
record information is newly recorded thereon. There- 
fore, it is possible to reserve the recorded area of the 
erasable information as the recordable area and to 
record more record information to the recordable area 
without stopping the recording operation. 
[0009] Accordingly, it is possible to prevent the re- 
cording operation from being stopped in the middle 
thereof due to the shortage of the recordable area of the 
record medium. 

[0010] In one aspect of the information recording ap- 
paratus of the present invention, the positional informa- 
tion further indicates the non-recorded area, and the 
controlling device controls the recording device to newly 
record the record information at first to the non-recorded 
area on the basis of the positional information included 
in the delected management information and then to 
continuously recording the record information to the re- 
corded area of the specified erasable information when 
a recordable capacity of the non-recorded area is de- 
creased to be less than a predetermined capacity. 
[0011] According to this aspect, under the control of 
the controlling device, at first, the record information is 
recorded to the non-recorded area on the basis of the 
positional information, which indicates the non-recorded 
area, included in the detected management information. 
Then, when the recordable capacity of the non-recorded 
area is decreased to be less than a predetermined ca- 
pacity, under the control of the controlling device, the 
record information is continuously recorded to the re- 
corded area of the specified erasable information. Ac- 
cordingly, even if the non-recorded area is diminished, 
it is still possible to reserve the recorded area of the 
erasable information as the recordable area and to 
record more record information to the recordable area 
without stopping the recording operation. 
[001 2] In another aspect of the information recording 
apparatus of the present invention, one or a plurality of 
the information groups constitutes a program, the iden- 
tification information includes (i) a title of the program 
and (II) date and time of recording the program, and the 
outpulting device outputs the identification information 
as a program list or table including the title and the date 
and time 

[0013] According lo this aspect, one or a pluralily of 
the information groups constitutes a program. Thus, one 
program, which comprises one or a plurality of the infor- 
mation groups, or a plurality of programs, each of which 
comprises one or a plurality of the information groups, 
may bo recorded in advance on the record medium. In 
operation, a program list or table including the title of 
each program and the date and time of recording each 
program is outputted by the outputting device. It is pos- 
sible for the user to easily determine the erasable infor- 
mation with referring to the outputted program list or ta- 



ble, so that the erasable information can be certainly 
specified by the specifying device 
[0014] In this aspect, the outputting device may be 
provided with a displaying device for displaying the pro- 
5 gram list or table, the specifying device specifying the 
erasable information on the displayed program list or ta- 
ble. Thus, in this case, the program list or table is dis- 
played by the displaying device. Then, the erasable in- 
formation is specified on the displayed program list or 
10 table by the specifying device. 

[0015] Further in this aspect, the displaying device 
may highlight-display each portion of the program list or 
table as a candidate of the erasable information, the 
specifying device specifying the highlight-displayed por- 
ts tion as the erasable information. Thus, in this case, 
since the highlight-displayed portion as a candidate of 
the erasable information is specified by the specifying 
device as the erasable information, it is possible to eas- 
ily specify the erasable information. 
20 [0016] In another aspect of the information recording 
apparatus of the present invention, the apparatus is fur- 
ther provided with an inputting device for inputting vari- 
ous instructions including an output instruction to in- 
struct the outputting device to output the identification 
2S information, the outputting device outputting the identi- 
fication information when the output instruction is input- 
ted by the inputting device. 

[0017] According to this aspect, in operation, when 
the output instruction is inputted by the inputting device. 

30 the identification information is outputted by the output- 
ting device. Thus, when the user desires to reserve the 
erasable information as the recordable area so as to in- 
crease the recordable area, the Identification informa- 
tion can be outputted by inputting the output instruction 

35 by a manual operation etc., of the user. Accordingly, the 
erasable information can be specified as the occasion 
dennand. 

[0018] In another aspect of the information recording 
apparatus of the present invention, the apparatus is f ur- 

40 ther provided with a judging device for judging whether 
or not a residual capacity of the recordable area is larger 
than a predetermined capacity the outputting device 
outputting the identification infornnation if the residual 
capacity is judged to be not larger than the predeter- 

45 mined capacity. 

[0019] According lo this aspect, in operation, if the re- 
sidual capacity is judged to be not larger than the pre- 
determined capacity. Ihe identification information is 
outputted by the outputting device. Thus, it is not nec- 

50 essary for the user lo check or monitor the recordable 
area, but the identification information can be automat- 
ically outputted. Accordingly the erasable information 
can bo specified as the occasion demand. 
[0020] In anther aspect of the information recording 

55 apparatus of the present invention, the apparatus is fur- 
ther provided with an updating device for updating the 
management information so that the updated manage- 
ment information includes the positional information in- 
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dicating the recorded area after the recording device 
newly records the record information, the recording de- 
vice further recording the updated management infor- 
mation onto the record medium. 

[0021] According to this aspect, after the recording 
device newly records the record information, the man- 
agement information Is updated by the updating device. 
Then, the updated management information is recorded 
onto the record medium by the recording device. Thus, 
the updated management information can be always re- 
corded on the record medium, and it is possible to per- 
form a recording operation on the basis of the updated 
management information. 

[0022] In another aspect of the information recording 
apparatus of the present invention, the apparatus is fur- 
ther provided with a memory device tor storing the de- 
tected management information. 
[0023] According to this aspect, in operation, when 
the management information is detected by the detect- 
ing device, it is stored into the memory device. Thus, il 
is possible to perform the recording operation after that, 
by use of the management information stored in the 
memory device. 

[0024] In another aspect of the information recording 
apparatus of tho present invention, the apparatus is fur- 
ther provided with a reproducing device for reproducing 
the management information from the record medium 
and reproducing the record information on the basis of 
the detected management information. 
[0025] According to this aspect, in operation, the man- 
agement information is firstly reproduced from the 
record medium by the reproducing device. Then, the 
record information is reproduced from the record medi- 
um on the basis of the reproduced management infor- 
mation by the reproducing device. Thus, it is possible to 
reproduce the record information from the record medi- 
um appropriately on the basis of the management infor- 
mation even if the information groups are discretely re- 
corded on the record medium. 

[0026] The nature, utility, and further features of this 
invention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred em- 
bodiments of the invention when read in conjunction 
wtth the accompanying drawings briefly described be- 
low 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

FIG. 1 is a block diagram of an information record- 
ing apparatus as an embodiment of the present in- 
vention: 

FIG. 2 is a flow chart showing an operation of the 
information recording apparatus of FIG. 1; 
FIG. 3A is a diagram indicating management infor- 
mation before starting the recording operation in the 
embodiment; 



FIG, 3B is a diagram indicating the management in- 
formation after the recording operation in the em- 
bodiment; and 

FIG. 4 is a flow chart showing an operation of the 
s information recording apparatus in a second em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10 

[0028] Referring to the accompanying drawings, em- 
bodiments of the present invention will be now ex- 
plained. In the embodiments described below, the 
present invention is applied to an information recording 
and reproducing apparatus capable of recording and re- 
producing the information with respect to a record me- 
dium in a disc shape (hereinafter, it is simply referred to 
as an "optical disc") which can optically record and re- 
produce the information. 

20 

(I) First Embodiment 

[0029] A first embodiment of the present invention will 
be explained with reference to FIG. 1 to FIG. 38 
25 [0030] At first, a construction of the information re- 
cording and reproducing apparatus as the embodiment 
is explained with reference to FIG. 1 . 
[0031] In FIG. 1 , an information recording and repro- 
ducing apparatus S is provided with: an optical pickup 
30 2 as one example of a recording device and a manage- 
ment information detecting device; A/D (Analog to Dig- 
ital) converters 3 and 4; a video encoder 5; an audio 
encoder 6; a multiplexer 7: a switch 8; a record encoder 
9; a record circuit 10; a reproduction circuit 11 ; a repro- 
35 duction decoder 12; a demultiplexer 13; an image de- 
coder 14; an audio decoder 15; an on-screen display 
switch circuit 16; an NTSC (National Television System 
Committee) encoder 17; D/A converters 18 and 19; a 
CPU (Central Processing Unit) 20 as one example of a 
40 record controlling device and an outputting device; a 
servo circuit 21 ; a RAWi (Random Access Menrxjry) 22; 
a display unit 23; an operation unit 24; and a spindle 
motor 25. 

[0032] The operation unit 24 is provided with: a + key 
-^5 24a and a - key 24b as one example of an instructing 
device which is operated when selecting an erasable 
program, which can be erased (i.e. which is allowed by 
the user to be erased) from an optical disc 1 . by a proc- 
ess described later, an edit key 24c which is operated 
50 when performing a process of selecting the erasable 
program as described later; a stop key 24d which is op- 
erated when the information recording operation is to be 
stopped; a record key 24c which is operated when the 
information recording operation is to be started: and an 
55 erase key 24f which is operated when the recorded pro- 
gram is to be erased. 

[0033] Next, the operation of each constitutional ele- 
ment is explained. 
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[0034] At first, the operation is explained as for the 
case where the information to be recorded (which in- 
cludes video information and audio information) from an 
external device is recorded onto the optical disc 1 as 
one example of the record medium 
[0035] When an audio information signal Sain (which 
is an analog signal) corresponding to the audb informa- 
tion to be recorded is inputted from an external device, 
the A/D converter 4 digitizes the audio information signal 
Sain and generates a digital audio information signal 
Sad to output it to the audio encoder 6. 
[0036] Then, the audio encoder 6 compresses the in- 
putted digital audio signal Sad by the MPEG 2 (Moving 
Picture coding Experts Group 2) method on the basis of 
a control signal SI outputtcd from iho CPU 20. and out- 
puts it as a compressed audio signal Sao 
[0037] In parallel to this, when h vkJoo iniomation sig- 
nal Svin (which is an analog sigrvil) corresponding to 
the video information to be recordoc is viputtcd from an 
external device, the A/D converter 3 dtgiti/os the video 
information signal Svin and geneiatcs a digital video in- 
formation signal Svd to output it to the vidoo encoder 5. 
[0038] Then, the video encoder 5 compresses the in- 
putted digital video signal Svd by the MPEG 2 (Moving 
Picture coding Experts Group 2) method on the basis of 
a control signal S3 outputted from the CPU 20. and out- 
puts it as a compressed video signal Sve 
[0039] Then, the multiplexer 7 multiplexes the com- 
pressed audio signal Sae and the compressed video 
signal Sve which are respectively inputted thereto and 
generates a multiplexed signal Sm to output it to one 
input terminal of the switch 8. 

[0040] Then, the switch 8 switches to output one of 
the multiplexed signal Sm and a management infornna- 
tion signal S6 from the CPU 20 under the control of the 
CPU 20. as a switched signal Ssw to the record encoder 

9. 

[0041] Then, the record encoder 9 applies a so-called 
formatting process, which is to convert the format of the 
switched signal Ssw to the format suitable for recording 
on the optical disc 1, with respect to the inputted 
switched signal Ssw on the basis of a control signal S9 
outputted from the CPU 20, and generates a record en- 
code signal Sre to output it to the record circuit 10 
[0042] Then, the record circuit 10 converts the record 
encode signal Sre, which is inputted from the record en- 
coder 9. into a record signal Sr for recording on the basis 
of a control signal S11 outputted from the CPU 14. to 
output it to the optical pickup 2. At this time, in the record 
circuit 10. a so-called write strategy process or the like 
is performed with respect to the record encode signal 
Sre so as to form a pit in a shape, which precisely cor- 
responds to the information to bo recorded, on the op- 
tical disc 1 . 

[0043] Then, the optical pickup 2 generates a light 
beam B such as a laser light etc., by driving a light 
source such as a semiconductor laser etc.. within the 
optical pickup 2, on the basis of the record signal Sr out- 



putted from the record circuit 10, emits the generated 
light beam B onto an information record surface of the 
optical disc 1 . and records the record signal Sr onto the 
optical disc 1 by forming the pit corresponding to the 

s record signal Sr. At this timeT the optical disc 1 is rotated 
at a predetermined rotation number by the spindle motor 
25, which is driven on the basis of a spindle control sig- 
nal Ssm outputted from the servo circuit 21 . Incidentally, 
on the optical disc 1 , the record signal Sr is recorded by 

10 forming the pit corresponding to the record signal Sr by 
a phase modulating method for example. 
[0044] Next, the operation of the embodiment is ex- 
plained as for the case where the information recorded 
on the optical disc 1 is reproduced. 

75 [0045] At the time of reproducing the information, the 
optical pickup 2 emits the light beam Bfor the reproduc- 
tion onto the optical disc 1 which is being rotated, and 
generates a detection signal Sp corresponding to the pit 
formed on the optical disc 1 on the basis of a reflection 

20 light of the emitted light beam B to output it to the repro- 
duction circuit 11. 

[0046] Then, the reproduction circuit 11 amplifies the 
detection signal Sp outputted from the optical pickup 2 
at a predetermined amplification factor and trims the 
2S waveform of the detection signal Sp, on the basis of a 
control signal SI 3 outputted from the CPU 20. and gen- 
erates a reproduction signal Spp to output it to the re- 
production decoder 12. 

[0047] Then, the reproduction decoder 12 applies a 

30 so-called unformatting process, which corresponds to 
the formatting process in the record encoder 9, with re- 
spect to the inputted reproduction signal Spp on the ba- 
sis of a control signal SI 2 outputted from the CPU 20, 
and generates a decode signal Spd to outputs it to the 

35 demultiplexer 1 3 and the CPU 20. 

[0048] After that, the demultiplexer 1 3 separates an 
audio reproduction signal Sap including the audio infor- 
matbn and a video reproduction signal Svp including 
the video information from the inputted decode signal 

-to Spd. on the basis of a control signal S1 0 outputted from 
the CPU 20. Then, the demultiplexer 1 3 outputs the sep- 
arated audio reproduction signal Sap to the audio de- 
coder 1 5. and outputs the separated video reproduction 
signal Svp to the video decoder 14 
[0049] Then, the audio decoder 15 decodes and ex- 
pands the audio reproduction signal Sap by a decoding 
method, which corresponds to the encoding method in 
the audio encoder 6. on the basis of a control signal S7 
outputted from the CPU 20, and generates an audio de- 

50 code signal Sda to output it to the D/A converter 1 9. 
[0050] Then, the D/A converter 1 9 converts the audio 
decode signal Sda into an analog form, and generates 
an audio output signal Saout corresponding to the audio 
information signal Sain to output it to a speaker etc., of 

55 an external device. 

[0051] In parallel to this, the video decoder 14 de- 
codes and expands the video reproduction signal Svp 
by a decoding method, which corresponds to the encod- 
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ing method in the video encoder 5, on the basis of a 
control signal S8 outputted from the CPU 20. and gen- 
erates a video decode signal Sdv to output it to the on- 
screen display switch circuit 16. 

[0052] Then, the on-screen display switch circuit 16 s 
switches to output one of the video decode signal Sdv 
and a display information signal S4 outputted from the 
CPU 20. and outputs it as a switched signal Sch to the 
NTSC encoder 17. Here, the display information signal 

54 includes an on-screen information to be displayed in io 
place of the video image indicated by the reproduced 
video decode signal Sdv (e.g., a reproduction mode, an 
attribute etc.. of the video image which is presently being 
displayed). 

[0053] After that, the NTSC encoder 17 applies the 
encoding process based on the NTSC method with re- 
spect to the inputted switched signal Sch, on the basis 
of a control signal S2 outputted from the CPU 20. and 
generates a video signal Sg to output it to the D/A con- 
verter 18. 20 
[0054] Then, the D/A converter 1 8 converts the video 
signal Sg into an analog form, and generates a video 
output signal Svout corresponding to the video informa- 
tion signal Svin or the on-screen information to output it 
to a monitor etc., of an external device. 
[0055] Along with the recording and reproducing op- 
erations by the above explained constitutional ele- 
ments, the CPU 20 outputs the control signals SI to S3, 

55 and S7 to S13, on the basis of the management in- 
formation described later which is inputted as one por- 30 
tion of the decode signal Spd respectively so as to per- 
form the processes shown in the flow chart of FIG. 2 
described later in detail. At this time, as the keys (e.g.. 
the + key 24a, the - key 24b, the edit key 24c, the stop 
key 24d. the record key 25e and the erase key 24f) are 3S 
operated by the user as the occasion demands, the op- 
eration unit 20 outputs a command signal Sc, which cor- 
responds to the operation operated by the user on these 
keys and which is to control the operations of the con- 
stitutional elements, to the CPU 20, so that the CPU 20 40 
outputs the control signals SI to S3. S5 and S7 to S1 3 

on the basis of the command signal Sc. 
[0056] In parallel to this, the CPU 20 generates a con- 
trol signal Ss to servo-control the spindle motor 25 and 
the optical pickup 2 and output it to the servo circuit 21 . 
The servo circuit 21 generates the spindle control signal 
Ssm to control the rotation of the spindle motor 25 on 
the basis of the control signal Ss, and outputs it lo the 
spindle motor 25. The servo circuit 21 also generates a 
pickup control signal Ssp to perform so-called tracking so 
servo control and focus servo control in the optical pick- 
up 2, and output it to the optical pickup 2. The optical 
pickup 2 performs the operation of recording the record 
signal Sr or the operation of detecting the detection sig- 
nal Sp while performing the tracking servo control and ss 
the focus servo control with respect to the light beam B 
on the basis of the pickup control signal Ssp. 
[0057] Further in parallel to this, the CPU 20 tempo- 



rarily stores the inputted management information as a 
nnanagement signal Sio into the RAM 22. Incidentally, 
the RAM 22 temporarily stores the information neces- 
sary for the process in the CPU 20 other than the man- 
agement signal Sio and outputs it to the CPU 20 as the 
occasion demands. 

[0058] On the other hand, the information necessary 
for the user to control the operation of the information 
recording and reproducing apparatus S is displayed on 
the display unit 23 on the basis of a display signal Sdp 
from the CPU 20. 

[0059] Next the recording and reproducing operations 
of the information recording and reproducing apparatus 
S having the above described construction will ex- 
plained with reference to FIG. 1 to FIG. 3B. 
[0060] At first, before explaining the concrete record- 
ing operation, the management information, which is re- 
corded on the optical disc 1 in advance, is explained with 
reference to FIG. 3A. 

[0061] If there exists the recorded information which 
has been already recorded (which is referred to simply 
as a "program" for each unit thereof hereinbelow), the 
management information includes: the number of the 
units of record areas (which is referred to simply as an 
"area" hereinbelow) on the optical disc 1 included in the 
pertinent program; and the address indicating a record- 
ing position on the optical disc 1 of the pertinent area; 
or the number of the recordable areas to which informa- 
tion can be newly recorded (which may be a non-record- 
ed area to which no information has ever been recorded 
as well as a re-writable (over-writable) area which is 
specified in advance by the user from among the areas 
to which the recorded information has been already re- 
corded); and the address indicating the position of the 
pertinent recorded area on the optical disc 1 ; and further 
includes the recording date and time related to the per- 
tinent recorded information and the like. 
[0062] Namely, as shown in FIG. 3A, which shows an 
example of the optical disc 1 to which two programs 
have been already recorded, the management informa- 
tion 30 is recorded on the most inner circumferential side 
of the optical disc 1 . The management information 30 
includes: the number of recordable areas (which is "2" 
in case of FIG. 3A) and the addresses thereof (which is 
a starting address "E" and an ending address T** of an 
erasable (re-writable) area 33 and a starting address 'I" 
and an ending address "J" of a non-recorded area 35 in 
case of FIG. 3A); the number of areas in which the 1=»* 
program has been recorded (which is "1 ' in case of FIG. 
3A) and the addresses thereof (which are a starting ad- 
dress "A" an ending address "B" of an area 31 of the 1®* 
program in case of FIG. 3A); the number of areas in 
which the 2"^ program has boon recorded (which is '*2" 
in case of FIG. 3A) and the addresses thereof (which 
are a starting address "C" and an ending address "D" of 
an area 32 of the 2"*^ program as well as a staring ad- 
dress "G" and an ending address "H" of an area 34 of 
the 2"^ program in case of FIG. 3A). 
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[0063] Next, the operation of recording the informa- 
tion in the information recording and reproducing appa- 
ratus S is concretely explained. In the explanation here- 
inbelow, it is assumed that the management information 
30 and two progTams corresponding to the management 
information 30 (i.e.. the 1^* program and the 2n<^ pro- 
gram) as shown in FIG. 3A are already recorded. 
[0064] As shown in FIG. 2. in the information record- 
ing operation of the present embodiment, when the op- 
tical disc 1 is loaded on the information recording and 
reproducing apparatus S, at first, the management in- 
formation 30 is read out from the loaded optical disc 1 
through the optical pickup 2. the reproduction circuit 11 
and the reproduction decoder 12. is taken into the CPU 
20 as one portion of the decode signal Spd, and is tem- 
porarily stored into the RAM 22 as the nnanagement sig- 
nal Sio (step SI). 

[0065] Next, it is judged by the CPU 20 whether or not 
the start of the information recording operation is in- 
structed as Ihe record key 24€ of Ihe operation unit 24 
is operated (step S2). If it is not instructed (step S2. NO), 
it waits forthe operation of the record key 24e. If it is 
instructed (step S2: YES), the operation of recording the 
record signal Sr onto the optical disc 1 Is started by the 
above explained operation from the head of the first re- 
cordable area (which is the erasable area 33 in case of 
FIG. 3A) (step S3). 

[0066] Then, it is judged whether or not it is possible 
to record the record signal Sr continuously as the eras- 
able area 33 has an enough empty capacity, by com- 
paring the data amount of the record signal Sr which has 
been already recorded and the total recording capacity 
of the erasable area 33 which is deschbed in the man- 
agement information 30 (step S4). If it is possible (step 
S4: YES), the recording operation is continued as it is 
(step S5). and the operation flow proceeds to a step S8. 
[0067] On the other hand, according to the judgment 
result at the step S4. if rt is not possible to continuously 
record the record signal Sr since the erasable area 33 
has only little or nil residual capacity (step S4: NO), it is 
judged whether or not any other recordable area exists 
on the optical disc 1 by referring to the management In- 
formation 30 in the RAM 22 (step S6). Then, if there is 
no more recordable area on the optical disc 1 (step S6: 
NO), since it is ditticutt to continue recording the record 
signal Sr. the operational flow proceeds to a step S24 
and the information recording operation is slopped 
[0068] On the other hand, according to the judgment 
result at the step 36. if there exists another recordable 
area (step S6: YES. which is the case of the present 
embodiment since there exists the non-recorded area 
35 as another recordable area as shown in FIG. 3A) the 
optical pickup 2 is moved to the head of the pertinent 
recordable area (i.e.. the head of the non-recorded area 
35). Then, the operation of recording the record signal 
Sr is continued therefrom (step S7). 
[0069] After the process at the step S5 or S7 is per- 
formed, since the user recognizes the fact that the re- 



sidual capacity of the recordable area on the optical disc 
1 is reduced to a certain level, the user may desire to 
over-write the record signal Sr on a certain program, 
which was once recorded in the past and is currently 

5 less or not Important anymore, so as to newly record the 
record signal Sr in the area in place of this program. In 
such a case, the user operates the edit key 24c of the 
operation unit 24. Accordingly, it is judged by the CPU 
20 whether or not the edit key 24c is operated (step S8). 

10 If the edit key 24 is not operated (step S8: NO), it is fur- 
ther judged by the CPU 20 whether or not the stop key 
24d is operated (step S9). Then, if the stop key 24d is 
not operated (step S9: NO), since the operation of re- 
cording the record signal Sr is to be continued, the op- 

15 eration flow returns to the step S4. If the stop key 24d 
is operated (step S9: YES), the operation flow proceeds 
to the step S24 so as to stop the information recording 
operation. 

[0070] On the other hand, according to the judgment 

20 result at the step S8, if the edit key 24c is operated (step 
S8: YES), a program list or table of the programs, which 
had been recorded in advance other than the record sig- 
nal Sr which has been just recorded, (i.e., the program 
list of the l^t program and the 2"^ program in case of 

2S FIG. 3A) is formed on the basis of the management in- 
formation 30. Then, this program list is displayed as the 
display information signal S4 on an external monitor (not 
illustrated) through the on-screen switching circuit 16 
etc . (step S10). On the picture plane, the 1®* program 

30 is displayed in a display manner different from those of 
the other programs in the program list (hereinafter, to 
display in such a different display manner is referred to 
simply as to "highlight-display" ). In the program list, the 
title and the recording date and time of each program 

35 which has been already recorded are displayed. 

[0071] Then, it is judged by the CPU 20 whether or 
not the +key 24a of the operation unit 24 is operated by 
the user so as to select an erasable program, which can 
be erased and on which the record signal Sr can be 

40 over-written, from among the programs in the displayed 
program list (step S1 1 ). If the +key 24a is operated (step 
S11: YES), the highlight<lisplayed portion is moved up 
in the program list. Namely, another program, which Is 
located in the program list just above one program which 

-^5 has been highlight-displayed, is newly highlight-dis- 
played (step SI 2). and the operation flow returns to the 
step S11. 

[0072] On the other hand, according to the judgment 
at the step S11. if the +key 24a is not operated (step 

50 S1 1 : NO), it is further judged by the CPU 20 whether or 
not the -key 24b of the operation unit 24 is operated by 
the user so as to select the erasable program, on which 
the record signal Sr can be over-written, from among 
the programs in the displayed program list (step SI 3). 

55 If the -key 24b is operated (step S13: YES), the high- 
light-displayed portion is moved down in the program 
list. Namely, another program, which is located in the 
program list just below one program which has been 
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highlight-displayed, is newly highlight-displayed (step 
SI 4): and the operation flow returns to the step S1 3. By 
repeating the processes fronn the steps S11 to the step 
S14, the erasable program which is allowed to be 
erased is selected. 

[0073] According to the judgment result at the step 
S 1 3. If the -key 24b is not operated (step SI 3: NO), since 
the selection of the erasable program is completed, it is 
judged whether or not the erase key 241 of the operation 
unit 24 is operated so as to erase the erasable program 
which is currently highlight-displayed in the program list 
(step SI 5). 

[0074] Then, if the erase key -241 is operated (step 
SI 5: YES), the erasable program which is currently 
highlight-displayed in the program bsi is erased on the 
management information 30 in the HAM 22 (step 816). 
Then, the management informatton 30 is ro-writien so 
as to specify or assign this area whoro the erased pro- 
gram has been recorded as a newly rocorcJable area on 
the management information 30 (slop SI 7) Then, the 
operation of displaying the program libl ofi IJie monitor 
is canceled (step SI 8), and the operation flow returns 
to the step S4 so as to continue recording the record 
signal Sr. 

[0075] Incidontally, during the processes from the 
step S10to the step SI 8. the operation of recording the 
record signal Sr on the recordable area (except for the 
area specified as the new recordable area by the step 
S17) is continued. 

[0076] Then, according to the judgment result at the 
step S15. if the erase key 24f is not operated (step Si 5: 
NO), since there is no erasable program, it is judged 
whether or not it is possible to still continue recording 
the record signal Sr onto the area where the record sig- 
nal Sr is currently being recorded (step SI 9). If it is pos- 
sible (step SI 9; YES), the recording operation is contin- 
ued as it is (step S20). and the operation flow proceeds 
to a step S23. 

[0077] On the other hand, according to the judgment 
result at the step S19. if it is not possible to continue 
recording the record information Sr since the residual 
capacity of the recordable area is little or nil (step SI 9: 
NO), it is judged whether or not any other recordable 
area exists by referring to the management information 
30 in the RAM 22 (step S21 ). Then if there is no wore 
recordable area on the optical disc 1 (step S21: NO), 
since it is difficult to continue recording the record signal 
Sr, the operational flow proceeds to the step S24 and 
the infornr^tion recording operation is stopped. 
[0078] On the other hand, according to the judgment 
result at the step S21 , if there exists another recordable 
area (step S21: YES), the optical pickup 2 is moved to 
the head of the pertinent recordable area. Then, the op- 
eration of recording the record signal Sr is continued 
therefrom (step S22). 

[0079] After the process at the step S20 or S22 is per- 
formed, it is judged whether or not the stop key 24d is 
operated (step S23). If it is not operated (step S23: NO), 



the operation flow retums to the step S11 so as to select 
again the erasable program. On the other hand, if the 
stop key 24d is operated (step S23: YES), the informa- 
tion recording operation is stopped (step S24). 

5 [0080] Then, with respect to the management infor- 
matbn 30 which has been re-written at the step SI 7, 
the information indicating the addresses etc., of the 
record signal Sr which has been newly recorded by the 
processes until the step S23 is described. Then, after 

10 describing this information, this information is read out 
from the RAfVI 22, and is recorded to the area, where 
the management information 30 is to be recorded on the 
optical disc 1 , as the management information signal S6 
through the switch 8. the record encoder 9, the record 

^5 circuit 10 and the optical pickup 2. Namely the manage- 
ment informatton 30 on the optical disc 1 is updated 
(step S25). Finally, the information recording operation 
is ended. 

[0081] Here, the management information updated in 
20 the step S25 is explained with reference lo an example 
shown in FIG. 3B. 

[0082] For example, it is assumed that the 1 ®* program 
is selected as the erasable program from among the 
programs shown in FIG. 3A, and the record signal Sr is 

2S newly recorded (over- written) to the area where the 1®* 
program has been recorded. In the management infor- 
mation updated by the step S25, the new program is 
recorded to a partial area 41 (i.e.. an area indicated by 
the starting address "A" and the ending address "K" in 

30 FIG. 3B) of the area 31 where the 1^* program had been 
recorded, and to the original erasable area 33. Also, the 
area other than the area 41 in the original area 31 (i.e.. 
the area indicated by the starting address "L" and the 
ending address "B" in FIG. 38) is assigned as a new 

35 recordable area 42 . Further, the new program is record- 
ed to the original non-recorded area 35. 
[0083] At this time, in the updated management infor- 
mation 40, since the 1®* program which is shown in FIG. 
3A has been erased, the original 2"*^ program which is 

40 shown in FIG. 3A is updated to be the new l^t program 
in FIG. 38. and the newly recorded program is updated 
to be the new 2"** program. Therefore, the 2"«* program 
in FIG. 38 is recorded discretely to the area 41 . the area 
44 and the area 46 as shown in FIG. 38. 

4S [0084] As described above, according to the informa- 
tion recording operation of the information recording and 
reproducing apparatus S of the embodiment, since the 
operation of recording the record signal Sr is continued 
while resen/ing the erasable area on the optical disc 1 . 

so where the program has been recorded, as the recorda- 
ble area, it is possible to record the record signal Sr in 
a greater amount without stopping the recording opera- 
tion. 

[0085] Further, the management information 30 in- 
55 eludes the addresses of the recordable areas. The 
record signal Sr is firstly recorded to the recordable ar- 
ea, and is recorded to the erasable area continuously 
when the residual capacity of the recordable area de- 
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creased to be little or nil. Accordingly, even if the non- 
recorded recordable area becomes little or nil, it is still 
possible to record the record signal Sr in a greater 
amount without slopping the recording operation. 
[0086] Further. v*/hen selecting the erasable program 5 
which can be erased, since at least the title and the re- 
cording date and time of each program are displayed in 
the program list, it is possible tor the user to easily judge 
the erasable program. 

(M) Second Embodiment 

[0087] Next, a second embodiment of the present in- 
vention will be explained with reference to FIG. 4. Now, 
the hardware structure of the second embodiment is 
same as that ot the first embodiment shown in FIG. 1, 
and the explanation thereof is omitted. The second em- 
bodiment is different, in the software structure for con- 
trolling the infornnation recording operation by the CPU 
20. from the first embodiment. Thus, hereinafter, the in- 
formation recording operation controlled by the CPU 20 
in the second embodiment is explained with reference 
to FIG. 4. In FIG. 4. the same steps as those in FIG. 2 
of the first embodiment carry the same step numbers 
and tho explanations thereof arc omitted. 
[0088] In FIG. 4. after the processes at the steps SI 
to S7 are performed in the same manner as the first em- 
bodiment of FIG. 2, the residual capacity is continuously 
monitored by the CPU 20 while the record signal Sr is 
continuously being recorded, and it is continuously 
judged by the CPU 20 whether or not there exists a re- 
sidual capacity for recording the record signal Sr larger 
than a predetermined capacity AC (step S28). For ex- 
ample, it is judged by the CPU 20 whether or not the 
residual capacity decreases to be equal to or less than 
a predetermined capacity AC which is set in advance by 
the user or the manufacturer of the information record- 
ing and reproducing apparatus S while the process of 
recording the record signal Sr (according to the step S5 
or S7) is being continued, by referring to the residual 
capacity of the recordable area on the basis of the man- 
agement information 30 in the RAIVI 22 (which is stored 
at the step SI) and by continuously monitoring the re- 
corded information amount on the whole optical disc 1 
after sianng the recording operation. 
[0089] After that . the processes at the steps 59 to S25 
are performed m the same manner as the first embodi- 
ment of FIG 2 

[0090] According to the second emtjodiment, without 
the necessity of manually pushing the edit key 24c of 
the operation unit 24. the program list can be automat- 
ically displayed when the editing procedure after the 
step S10 is desirable. Thus, the user docs not have to 
check or monitor the residual capacity of the recordable 
area of the optical disc 1 . 

[0091] It is also possible to set one of an automatic 
mode and a manual mode by use of a mode setting key 
etc., in the information recording and reproducing appa- 
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ratus S such that the step 88 using the editing key 24c 
is performed in the manual mode, while the step 828 is 
performed in the automatic mode. 

(Ill) McxJified Embodiment 

[0092] In the above described embodiments, the 
record medium is the optical disc 1 . Other than this. It is 
possible to employ various kinds of record mediums 
such as a semiconductor memory and the like as long 
as the record signal Sr can be recorded thereon and a 
so-called random accessing operation is possible. 
[0093] Further in the above described embodiments, 
the MPEG 2 method is employed as the compression 
process. Other than this, it is possible to employ various 
kinds of compression processes. 
[0094] Furthemnore, the present invention can be ap- 
plied to various types of information recording appara- 
tuses as long as they process the information to be re- 
corded upon recording it. 



Claims 

1. An information recording apparatus (S) for record- 
ing record information onto a record medium (1 ), on 
which (i) a plurality of information groups (31 to 35 
and 41 to 46) each comprising one series of the 
record infornnation and (ii) management infornnation 
(30, 40) including positional information indicating 
a recorded area of each of the information groups 
are recordable, characterized in that said apparatus 
comprises: 

a detecting device (2) for detectirig the man- 
agement information, which is recorded in ad- 
vance on said record medium, from said record 
medium; 

a recording device (2 to 1 0) for newly recording 
the record information onto said record medi- 
um; 

an outputting device (20, 23) for outputting an 
identification infonnation to identify the infor- 
rr«tion groups, which are recorded in advance 
on said record medium on the basis of the de- 
tected management information while said re- 
cording device is newly recording the record in- 
formation, 

a specifying device (20, 24) for specifying an 
erasable information from among the informa- 
tion groups which are identified by the output- 
ted identification information while said record- 
ing device is newly recording the record infor- 
mation; and 

a controlling device (20) for controlling said re- 
cording device to newly record the record infor- 
mation to a recordable area, which includes the 
recorded area of the specified erasable infor- 
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mation as well as a non-recorded area where 
the record infomnation is not recorded, of said 
record medium on the basis of the positional 
information included in the detected manage- 
ment information. 

2. An apparatus (S) according to Clam 1 , character- 
ized in that 

the positional information further indicates the 
non-recorded area, and 
said controlling device (20) controls said re- 
cording device (2) to newly record the record 
information at first to the non-recorded area on 
the basis of the positional infornnatlon Included 
in the detected management information (30) 
and then to continuously recording the record 
information to the recorded area of the speci- 
fied erasable information when a recordable 
capacity of the non-recorded area is decreased 
to be less than a predetermined capacity. 

3. An apparatus (S) according to Claim 1 or 2. char- 
acterized in that 

one or a plurality of the information groups (31 
to 35 and 41 to 46) constitutes a program, 
said identification information includes (i) a title 
of the program and (ii) date and time of record- 
ing the program, and 

said outputting device (20. 23) outputs the iden- 
tification information as a program list or table 
including the title and the date and time. 

4. An apparatus (S) according to Claim 3, character- 
ized in that said outputting device (20, 23) compris- 
es a displaying device for displaying the program 
list or table, 

said specifying device (20. 24) specifying the 
erasable information on the displayed program 
list or table. 
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said outputting device outputting the identifica- 
tion information when the output instruction is 
inputted by said inputting device. 

7. An apparatus (S) according to any one of Claims 1 
to 6, characterized in that said apparatus further 
comprises a judging device (20) forjudging whether 
or not a residual capacity of the recordable area is 
larger than a predetermined capacity, 

said outputting device (20, 23) outputting the 
identification information if the residual capac- 
ity is judged to be not larger than the predeter- 
mined capacity. 

8. An apparatus (S) according to any one of Claims 1 
to 7, characterized in that said apparatus further 
comprises an updating device (20) for updating the 
management information (30) so that the updated 
management information includes the positional in- 
formation indicating the recorded area after said re- 
cording device (2 to 1 0) newly records the record 
information, 

said recording device further recording the up- 
dated management information onto said 
record medium (1 ). 

9. An apparatus (S) according to any one of Claims 1 
to 8. characterized in that said apparatus further 
comprises a memory device (22) for storing the de- 
tected management infomnation (30). 

10. An apparatus (S) according to any one of Claims 1 
to 9, characterized in that said apparatus further 
comprises a reproducing device (2, 11 to 19) for re- 
producing the management information (30) from 
said record medium (1 ) and reproducing the record 
information on the basis of the detected manage- 
ment information. 



An apparatus (S) according to Claim 4, character- 
ized in that said displaying device (23) highlight-dis- 
plays each portion of the program list or table as a 
candidate ol the erasable information. 



45 



said specifying device (20. 24) specifying the 
highlight-displayed portion as the erasable in- 
formation. 

An apparatus (S) according to any one of Claims 1 
to 5, characterized in that said apparatus further 
comprises an inputting device (24) for inputting var- 
ious instructions including an output instruction to 
instruct said outputting device (20, 23) to output the 
identification information. 
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record medium: a recording device (2) tor newly record- 
ing the record information onto the record medium; an 
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